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INSTRUCTIONS TO CANDIDATES 
 
1.     THIS QUESTION PAPER CONSISTS OF 2 SECTIONS. 
         ANSWER SECTION A ON THE OPTICAL ANSWER SHEET PROVIDED. 
         FOLLOW THE INTRUCTIONS ON THE ANSWER SHEET CAREFULLY. 
         IF YOU MAKE A MISTAKE PLEASE REQUEST A NEW ANSWER SHEET. 
         DO NOT MARK MORE THAN ONE ANSWER. PLACE THE ANSWER SHEET IN 
THE ANSWER BOOK. DO NOT FOLD OR CREASE THE ANSWER SHEET IN ANY 
WAY! 
2.      ANSWER SECTION B IN THE ANSWER BOOK PROVIDED. 
3.      AN INFORMATION SHEET IS ATTACHED 
4.      ANSWER ALL THE QUESTIONS.  
 
    
 
 
SECTION A – MULTIPLE CHOICE 
 
 
1. A solid cylindrical steel column is 4 m long and 9 cm in diameter. Young’s modulus 
for steel is 1.9 x 1011 Pa. The decrease in the length of the column when carrying a 
load of 80 000 kg will be: 
  
 A 26.5 mm 
 B 2.6 mm 
 C 64.9 mm 
 D 0.058 mm 
 
Questions 2, 3 and 4 refer to the following information. 
 
A metal wire 75 cm long and 0.13 cm in diameter stretches 0.035 cm when a load of 8 kg is 
hung on its end.  
 
2. The stress in the wire is: 
 
 A 6.03 x 106 Pa 
 B 3.84 x 104 Pa 
 C 1.48 x 107 Pa 
 D 5.91 x 107 Pa 
 
3. The strain in the wire is: 
  
 A 4.67 x 10-4 
 B 1.73 x 10-3 
C 9.38 
 D 2.14 x 103 
 
4. Young’s modulus for the wire is: 
 
 A 1.27 MPa 
 B 8.55 GPa 
 C 12.9 GPa 
 D 127 GPa 
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 5. A platform is supported by four wires at its corners. The wires are 3 m long and have 
a diameter of 2 mm. Young’s modulus for the wires is 180 GPa. The distance that 
the platform will drop (due to the elongation of the wires) when a 50 kg load is 
placed at the centre of the platform is: 
 
 A 2.6 mm 
 B 0.16 mm  
 C 0.65 mm 
 D 1.3 mm 
 
6. A brass rod is to support a 400 N load without exceeding its elastic limit. The 
minimum cross-sectional area that the rod can have if its elastic limit is 379 MPa is: 
 
 A 1.0554 m2 
 B 1.0343 x 10-5 m2 
 C 1.0554 mm2 
 D 0.10769 mm2 
 
7. The minimum diameter that the rod in question 6 can therefore have is: 
 
 A 0.58 mm  
 B 1.81 mm 
 C 1.16 mm 
 D 3.63 mm 
 
8. Pressure is a measure of: 
 
 A the length of a mercury column 
 B force exerted per unit area 
 C density and depth  
 D the magnitude of the force exerted  
 
9. The relative density of cast iron is 7.2. The mass of 60 cm3 of cast iron is: 
 
 A 0.432 kg 
 B 0.432 g 
 C 8.33 kg 
 D 8.33 g 
 
10. An electrolytic tin-plating process gives a tin coating that is 7.5 x 10-5 cm thick. The 
volume of 0.5 kg of tin is (The relative density of tin = 7.3) 
 
 A 6.85 x 10-2 m3 
 B 6.67 x 103 m3 
 C 6.85 x 10-5 m3 
 D 68.5 m3 
 
11. The area that can be coated with the amount of tin in question 10 is: 
 
 A  9.13 x 105 m2  
 B 91.3 m2 
 C 0.913 m2 
 D 9.13 x 104 m2 
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 12. A concrete block with base area 12 m2 has a height of 3 m and a relative 
density = 18. The block’s weight is: 
 
 A 6.350 MN  
 B 6 350 N 
 C 6.350 N  
 D 6.350 kN  
 
13. Hare’s apparatus is used to determine: 
 
 A pressure in liquids 
 B atmospheric pressure  
 C force in liquids  
 D density of an unknown liquid   
 
14. A barometer reading of 70 cm Hg is equivalent to: 
 
 A 93.3 kPa 
 B 93 296 kPa 
 C 9 329.6 Pa 
 D 93.3 Pa 
 
15. The total pressure on a submarine at a depth of 120 m is (the density of 
seawater = 1.03 g cm-3). 
 
 A 0.103 MPa 
 B 1.21 MPa  
 C 101.3 kPa  
 D 1.31 MPa  
 
16. The mass of a block of aluminium is 25 g and its density is 2 700 kg m-3. The tension 
in a string that suspends the block when it is totally immersed in water is: 
 
 A 154 N 
 B 0.154 N 
 C 0.336 N 
 D 0.245 N 
 
17. A 60 kg box, open at the top, has base dimensions 1 m by 0.8 m and a depth of 
0.5 m. The box floats in water. The depth to which it sinks in the water is: 
 
 A 50 cm 
 B 80 cm 
 C 7.5 cm 
 D 12 cm 
 
18. The diameter of the large piston of a hydraulic press is 20 cm and the area of the 
small piston is 0.50 cm2. A force of 400 N is applied to the small piston. The 
resulting force on the large piston is: 
 
 A 1 005 kN 
 B 250 kN 
 C 250 N 
 D 1 005 N 
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 19. Water flows from a 14 cm diameter pipe to a tap with diameter 1 cm. If the speed of 
the water flowing from the tap is 3 cm s-1, the speed of the water flowing in the 
14 cm pipe will be: 
 
 A 588 cm s-1  
 B 3.83 x 10-3 cm s-1  
 C 0.015 cm s-1 
 D 0.061 cm s-1 
 
 
20. Water flows from an opening with diameter 3 cm that is 5 m below the level of the 
water in an open-top tank as shown below. 
 
 
 The speed with which the water flows from the tank is: 
 
 A 9.9 m s-1 
 B 98 m s-1 
 C 5 m s-1 
 D 0.03 m s-1  
 
21. A steel wire of cross-sectional area 2 mm2 is attached to two points 1.5 m apart at 
30°C. If the temperature decreases to -10°C, the tension in the wire will be (Young’s 
modulus for steel = 2 x 1011 Pa). 
 
 A 176 N 
 B 176 MN 
 C 88 N 
 D 0.132 MN 
 
22. According to the principle of Archimedes, the weight lost by a body when immersed 
in a fluid is equal to the 
 
 A volume of the displaced fluid  
 B amount of fluid displaced  
 C weight of fluid displaced 
 D weight of water displaced 
 
23. Specific heat capacity is defined as the number of joule heat exchanged by 
 
 A a substance for a temperature change of 1 K 
 B 1 kg of a substance for a temperature change of 1 K  
 C a substance to change its phase  
 D a substance when it expands or contracts 
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5 m 
 
 24. A 900 W electric heater is used to vaporize water. The amount of water at 100°C 
that can be changed to steam in a time of 3 minutes is: 
 
 A 38.6 kg 
 B 0.0717 kg 
 C 0.386 kg  
 D 7.17 kg  
 
25. 50 g water at 0°C is added to 250 g water at 90°C. The resulting temperature will 
be:  
 
A 75°C 
B 0°C 
C 90°C 
D 50°C 
 
26. The volume of a liquid changes by 0.03 % for a temperature change of 50°C. The 
volumetric expansivity of the liquid is: 
 
 A 2 x 10-6 C-1 
 B 6 x 10-4 C-1 
 C 6 x 10-2 C-1  
 D 6 x 10-6 C-1  
 
27. A single-thickness glass window measures 80 cm by 40 cm by 3 mm thick. The amount 
of heat that flows through the glass in 1 hour if the inside temperature is 18°C and the 
outside temperature is 0°C is (kglass = 0.84 Wm-1 °C-1). 
 
 A 1.61 kJ  
 B 96.6 kJ 
 C 5.8 MJ 
 D 5.8 kJ 
 
28. Intensity of illumination is defined as: 
 
 A the amount of light falling onto an area 
 B the flow of light through air 
 C 
area total
flux total
  
 D the amount of light given off by a source  
 
29. The illumination provided by a light source at distance of 5 m from it is 12 000 lux. 
The luminous intensity of the lamp is:  
 
 A 480 cd 
 B 6 x 104 cd 
 C 2.4 x 103 cd 
 D 3 x 105 cd 
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Questions 30, 31, 32 and 33 refer to the following information.  
 
A 100 W light bulb with luminous flux 1 257 lumens is suspended 1.4 m above a table.  
 
30. The luminous intensity of the lamp is: 
 
 A 100 cd  
 B 51 cd  
 C 1 257 cd 
 D 71.4 cd 
 
31. The illumination directly below the lamp is: 
 
 A 51 lux 
 B 71.4 lux 
 C 100 lux 
 D 196 lux 
 
32. The illumination at the edge of the table at a point 1 m from the point directly below 
the lamp is (see diagram) 
 
 A 51 lux 
 B 62.7 lux 
 C 27.5 lux 
 D 19.6 lux 
 
 
 
 
 
 
 
33. The height of the lamp in order to double the illumination directly below the lamp is:  
 
 A 0.85 m 
 B 0.99 m 
 C 0.7 m 
 D 2.8 m 
 
34. The correct definition of the wavelength of a wave is: 
 
 A the maximum displacement of the particles of the medium from the rest 
position 
 B the distance between a wave crest and a wave through 
 C the distance between two successive wave crests 
 D the number of wave crests passing a point in 1 second  
  
35. A sound has an intensity of 3 x 10-8 W m-2. The sound level of this sound is: 
  
 A 3 x 10-8 dB 
 B 4.48 dB  
 C 44.8 dB 
 D 75.2 dB 
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 lamp 
1.4 m 
1 m 
 36. Two sound waves have intensities of 0.1 W m-2 and 5 W m-2. The difference in their 
intensity levels is: 
  
 A 4.9 dB 
 B 127 dB 
 C 110 dB 
 D 17 dB 
 
37. A stone grinding machine produces a sound intensity level of 80 dB. The total sound 
intensity level of 3 such machines working together is: 
 
 A 26.7 dB 
 B 84.8 dB 
 C 160 dB 
 D 240 dB 
 
38. One sound has an intensity level of 75 dB while a second sound has an intensity 
level of 72 dB. The intensity of the two sounds together is: 
 
 A 4.74 x 107 dB 
 B 76.8 dB 
 C 4.74 x 10-4 dB  
 D 147 dB 
 
39. The exterior wall of a lecture room faces a main road and has a sound reduction 
index of 43 dB. How much louder is the traffic noise outside the room than it is 
inside the room? 
 
 A 43 times as loud 
 B 19.7 times as loud  
 C 4.3 times as loud  
 D twice as loud  
 
40. A 64 cd lamp and a 36 cd lamp are placed 70 cm apart. Where, on a straight line 
between them, will a photometer balance? 
 
 A 35 cm from the 64 cd lamp 
 B 30 cm from the 36 cd lamp 
 C 50 cm from the 36 cd lamp 
 D 40 cm from the 64 cd lamp 
    
   TOTAL SECTION A: 80 
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SECTION B 
 
Answer this section in full in the answer script. 
 
QUESTION 1 
 
A 2 cm thick brass plate is sealed to a glass sheet and both have an area of 1 m2. The 
exposed face of the brass plate is at 80°C, while the exposed face of the glass is at 20°C. 
The glass-brass interface is at 65°C. Calculate the thickness of the glass plate. 
 
Given: kbrass = 105 W m-1 °C-1 
 kglass = 0.8 W m-1 °C-1 
(4) 
    
 
 
QUESTION 2 
 
A pipe of varying inner diameter carries water. At point 1 the diameter is 20 cm and the 
water flows at a speed of 2.55 ms-1. The pressure at point 1 is 130 kPa. At point 2, which is 
4 m higher than point 1, the diameter is 30 cm. Calculate: 
 
2.1 The flow speed at point 2.  
2.2 The pressure at point 2.  (8) 
    
 
QUESTION 3 
 
The diagram shows a loaded framework. Determine the reaction forces RL and RR and the 
magnitude and nature of the forces in the members. Use Bow’s notation and tabulate your 
results 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  (20) 
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                       80°C 
Brass 
Glass 
20°C 
65°C 
 
 
    600 250    250 
10 kN 
 
20 kN 
 
8 kN 
 RL       ℓ                         ℓ                       ℓ                      ℓ                       ℓ              RR 
 QUESTION 4 
 
The outside wall of a building consists of 12 m2 brick, 5 m2 of window and a 2 m2 wooden 
door. At a particular frequency the sound reduction indices are 50 dB for the brickwork, 
29 dB for the window and 35 dB for the door. Calculate the average sound reduction index 
of the wall with both the door and the window closed.  
 
(11) 
    
 
   TOTAL SECTION B: 43 
 
   GRAND TOTAL: 123  
    
 
 
 
 
 
 
 
